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Original Article
Umbilical cord prolapse - A review of diagnosis to delivery interval on perinatal and
maternal outcome
Rozilla S. Khan, Tahira Naru, Faryal Nizami
Department of Obstetrics and Gynaecology, Aga Khan University Hospital, Karachi, Pakistan.
Abstract
Objective: To determine the significance of the Diagnosis to Delivery Interval (DDI) on perinatal outcome and
maternal complications in patients with umbilical cord prolapse. 
Methods: This was a case series of 44 patients identified with "Umbilical cord prolapse" during a 10-year period
at the Aga Khan University Hospital. Data was retrieved for gestational age, foetal presentation, DDI, incision to
delivery time, delivery method, apgar score, birth weight and outcome, and maternal complications. The
influence of DDI on perinatal mortality, apgar scores at 5 minutes, neonatal intensive care unit (NICU) admission
and maternal complications resulting from mode of delivery with cord prolapse was assessed. 
Results: The hospital based incidence of cord prolapse was 1.4 per 1000 deliveries. The mean DDI was 18
minutes, with 64% of women delivering within this time. Of the 13(29 %) neonates transferred to NICU with < 7
apgar score at 5 minutes, 10/13(76%) delivered within the mean DDI. There were 4 perinatal deaths, of which 2
were term pregnancies with birth asphyxia, whereas 2 were < 28 weeks. There was no statistically significant
impact of DDI on 5-minute apgar scores, perinatal mortality, NICU admissions and maternal complications in
patients with cord prolapse 
Conclusions: DDI may not be the only critical determinant of neonatal outcome. Most neonates with poor apgar
scores had DDI within the average time. Artificial rupture of membranes should be performed cautiously with pre-
existing CTG trace abnormalities. In-utero resuscitative measures may help reduce further cord compression
and improve outcome (JPMA 57:487:2007). 
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Introduction
Umbilical cord prolapse is a life-threatening
emergency for the foetus as the blood flow through the
umbilical vessels is compromised by cord compression.
The incidence of umbilical cord prolapse has been reported
as 1 in 160-714 deliveries.1,2 Delay in management has
been associated with a perinatal mortality of 36 to 162 per
1000 births, mainly due to prematurity, birth asphyxia and
occasionally congenital anomalies.3,4
A number of unavoidable risk factors have been
reported to be associated with cord prolapse. They include
malpresentation, multiple gestations, prematurity,
multiparity, premature rupture of membranes,
polyhydramnios and a small foetus.4,5 Some studies have
reported a remarkably high correlation between cord
prolapse and obstetric interventions such as foetal scalp
electrode application, insertion of an intrauterine catheter,
attempted external version, and manual rotation of the
foetal head.5,6 It has also been suggested that induction of
labour is associated with increased risk.6,7 Prompt diagnosis
and immediate delivery of the foetus are essential to reduce
perinatal mortality and morbidity.8,9 Alleviation of pressure
on the umbilical cord until delivery can be achieved through
measures such as manual disengagement of the presenting
part, raising the maternal pelvis and filling the maternal
bladder.10,11 If the cervix is not completely dilated, prompt
delivery by caesarean section offers the best chance for a
favourable foetal outcome.12,13
The time taken to safely achieve such a delivery is
important in order to limit the duration of cord
compression. The response time between diagnosis of cord
prolapse and the actual delivery of the baby has been
termed the "Diagnosis to Delivery Interval" (DDI).14 The
German Society of Gynaecology and Obstetrics
recommend a decision to delivery time of less than 20
minutes, while the American College of Obstetrics and
Gynaecology believe incision time of 20-30 minutes to
appropriate for emergency caesarean section.15-17 Rapidity
of delivery is associated with risks of surgery, inexperience
of the operator in out-of-hour's emergency situation and
complications of anaesthesia.18-20
This study was aimed to assess the impact of DDI on
perinatal outcome and maternal complications following
umbilical cord prolapse. 
Patient and Methods
This study was a case series conducted at the Aga
Khan University Hospital, a tertiary care unit with an
average of 3,000 deliveries per year.
The information was retrieved from charts coded as
umbilical cord prolapse. There were 44 cases identified
among 29,908 deliveries during a 10-year period from
January 1996 to December 2005.  Maternal and foetal
charts were assessed for parity, age, gestational age, foetal
presentation, status of membranes (spontaneous or artificial
rupture of membranes), DDI, time from incision to delivery,
mode of delivery, neonatal weight, apgar scores, type of
anaesthesia, neonatal outcome, and maternal complications.
With multiple pregnancies, only the twin with the prolapsed
cord was included in the study. A diagnosis of cord prolapse
was made if the umbilical cord was either visualized or
palpated ahead of the presenting part with absent
membranes. Preterm birth was defined as birth before 37
completed week's gestation. A paediatrician at the level of
experience of year 3 or 4 resident, or a paediatric fellow
attended all deliveries. Neonatal asphyxia was identified by
the neonatologist on clinical /metabolic grounds.
Data was recorded on standardized data sheet and
analyzed on statistical package for social science software
(SPSS 14.0, SPSS Inc., Chicago, IL) The demographic data,
clinical features and outcome of deliveries with cord
prolapse was assessed by gestational age < 37years and
< 37 weeks gestation, and DDI of < 20minutes and < 20
minutes. Univariate analysis was performed by using
Pearson Chi-square or Fisher's exact test corresponding to
proportion whenever appropriate. Odds ratio (OR) and 95%
CI (Confidence Interval) were estimated to identify the
strength of association with independent factors. P-value
< 0.05 was considered significant. 
Results
A total of 44 cases of umbilical cord prolapse were
identified from 29,908 deliveries, during the 10-year
period. The hospital-based incidence of cord prolapse was
1.4 per 1000 deliveries, which is approximately 1 in 714
deliveries.
Table 1 describes the maternal, foetal characteristics
and intrapartum characteristics of the patient. The mean and
SD of maternal age was 28.7 ± 4.7 years (range 21 - 41
years). The umbilical cord prolapse was more common in
multiparous women, 21 (47.7%) having a body mass index
(BMI) < 30 kg/m2. The mean and SD of gestational age was
36 ± 3.2 weeks (range 27-41 weeks), 29 (66%) pregnancies
were < 37 weeks gestation and 16 (36.4%) were < 37 weeks
gestation. All the term babies were more than 2500 gm, and
11/16 babies born < 37 weeks, weighed <2500 gm.
Malpresentations, 8(18%) were equally prevalent among
preterm 3 (18.8%) and term 4 (14%) pregnancies. Cord
prolapse occurred with artificial rupture of membranes
(ARM) in 19/44 (43%).  Significantly, in 36 (81.8%)
women, the station was at - 3cm or higher. No manoeuvre
was performed in 3 2(72.7%) patients. The foetus was
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delivered by caesarean section in 39/44 women while, in 5
women a vaginal delivery was achieved. 
On analysing the patients with cord prolapse by
gestational age of the foetus (Table 2), predictably in the
group born preterm (<37 weeks), most of the women went
in spontaneous labour (P = 0.019), and were delivered by
the resident (P= 0.029) due to the urgent, unpredictable
nature of presentation of preterm labour with cord prolapse,
with good perinatal outcome. The DDI (P = 0.594) (mean
time18 minutes) and apgar scores were similar for both the
groups, and there was no statistically significant difference
between the groups. 
A diagnosis to delivery interval of < 20 minutes
occurred in 28(63.7%) patients and > 20 minutes in 16
patients (36.3%). On analyzing the DDI of < 20minutes and
> 20 (Table 3) with the variables of perinatal outcome as
assessed by 5 minute apgar score, and maternal
complications, of 14 (31.8%) neonates with an apgar score
<7 at 5 minutes, 11(79%) delivered within 20 minutes of
diagnosis and 3 (21%) neonates after 20 minutes. Of the 13
(29.6%) neonates admitted to the NICU for observation, 5
had severe asphyxia at birth (Apgar score 3 at 5 min).  There
were 4 neonatal mortalities; two neonates were < 28 weeks
gestation, weighing between 800-900gm. Both of the term
neonates had severe hypoxia and were delivered by
caesarean section. In one case, despite the DDI interval of 8
minutes the neonate had severe asphyxia. A pathological
trace prior to cord prolapse at ARM may account for the
poor apgar at delivery. In the other case, the DDI interval
was 28 minutes as there was an unsuccessful attempt at
Table 1. Maternal, foetal demographic and labour characteristics.
n=44 %
Age
20-29 years 
30-39years
> 40years
25
17
2
56.8
38.6
4.5
Parity
Primiparous
Multiparous
10
34
22.7
77.3
Body mass index(kg/m2)
19-25
26-29
> 30
10
13
21
22.7
29.5
47.7
Foetal presentation
Vertex
Non vertex
36
8
81.8
18.2
Foetal Number
Singleton
Twins
39
5
88.6
11.4
Status of membranes
Spontaneously ruptured
Artificially ruptured
25
19
56.8
43.2
Station of presenting part at diagnosis
Above ischial spines
Below spines
42
2
95.5
4.5
Table  2. Comparison by gestational age.
<37 weeks
(n=16) %
>37 weeks
(n=28)      % Significance
Type of Labour
Spontaneous
Augmented/Induced
11
5
68.8
31.3
9
19
32.1
67.9
p  = 0.019 *
Mode of delivery
LSCS
Vaginal
14
2
87.5
13.5
25
3
89.3
10.7
p = 1.000
Level of person performing delivery
Resident
Consultant
8
8
50
50
5
23
17.9
82.1
p  = 0.040*
Diagnosis to delivery
<20 min
> 20 min
11
5
68.8
31.3
17
11
60.7
39.3
p =  0.594
Apgar score at 5min
<7
>7
7
9
43.8
56.3
7
21
25
75
P = 0.199
CTG abnormalities
Pathological
Normal
9
7
56.3
43.8
21
7
75
25
P = 0.199
* p value < 0.05 Statistically significant 
Table 3. Diagnosis to delivery interval on perinatal and maternal
outcome.
Variables of
significance
<20 Minutes
n=28 (%)
>20 minutes
n=16 (%)
Statistical
significance
(p-value)
Odds Ratio
(95%C.l.)
Apgar score at 5 minutes
<7
>7
11 (61)
17 (39)
3 (19)
13 (81)
0.159 0.36(0.08 - 1.55)
Perinatal mortality
Yes
No
2 (7)
26 (93)
2 (12)
14 (88)
0.614 0.54(0.07 - 4.25)
NICU Admissions
Yes
No
10 (36)
18 (64)
3 (19)
13 (81)
0.314 2.4(0.55-10.52)
Level of person conducting the delivery
Resident
Consultant
7 (25)
21 (75)
6 (38)
10 (62)
0.496 0.56(0.15-2.09)
Maternal Complications*
Yes
No
8 (29)
20 (71)
4 (25)
12 (75)
1.000 1.2(0.29-4.85)
C.l. : confidence interval
* Complication including: pyrexia, anaemia, septicemia, abdominal wound infection
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instrumental vaginal delivery. There was no statistically
significant influence of DDI on perinatal mortality, low 5-
minute apgar scores, or NICU admission (Table 3). 
Maternal complications included a drop of
haematocrit >10% in 7 patients, septicaemia, wound sepsis
in 2 patients, pyrexia in 3 patients, 32 (73%) patients did not
have any complications. There was no statistically
significant influence of DDI on maternal complications.
(Table 3) 
Discussion
Cord prolapse is one of the few obstetric events that
can transform a normal labour and delivery into a tragic
outcome, as delay in management is associated with a
significant increase in neonatal morbidity and mortality.1-3
While a high mortality rate is expected with cord prolapse
occurring outside hospital, reports have suggested that even
if the neonates were delivered immediately, the complication
rates remained elevated.4 Unlike earlier studies,  the main
obstetric characteristics and events associated with cord
prolapse in this study were vertex presentation (81%), term
pregnancy (64%), in women with an elevated BMI (47%)
and multiparity (77%).4-6 Similarly, interventions such as
induction of labour, and ARM have been associated with
cord prolapse.6,7 The greater frequency of cord prolapse in
mutiparous patients can be accounted for by the late
engagement of the foetal presenting part and  vertex
presentation may be the result of bias of a selected
population, in tertiary centers.2,3 In modern obstetrics, very
few malpresentations go undetected until term or are
identified in early labour. Only 52% of patients were in
spontaneous labour and ARM was performed at a high foetal
station in 50% cases. Identification of funic presentation by
antenatal ultrasound has not met with success, as it is poorly
predictive of intrapartum cord presentation or prolapse.21,22
An alternative approach could be of an early intra-partum
ultrasound scan or colour doppler in high-risk women, prior
to amniotomy at a high station.23
This study suggested that DDI alone is not the only
factor contributing to neonatal asphyxia. Prior hypoxia,
CTG abnormalities, intrauterine growth restriction,
prematurity may also be contributive. Of neonates with poor
5 minute apgar scores, 11/28, had a diagnosis to delivery
interval well within 20 minutes, whereas 30/44(68%) of the
neonates had good apgar scores at birth. Similarly there was
no statistical significance of DDI on perinatal mortality, or
on NICU admissions. 
In order to determine whether there was a difference
in the incision to delivery time and DDI of operators at
different levels of experience, the data was assessed for
surgery by either residents or consultants. However, we did
not find any significant difference between deliveries
conducted by residents or consultants on the incision to
delivery time or DDI. Emergency caesarean section under
general anaesthetic was performed in 39 (87%) women
however there was no anaesthesia related morbidity in this
series. With a completely dilated cervix, the dilemma is of
either a vaginal delivery or a caesarean section. Several
studies have quoted a favourable foetal outcome with
caesarean sections even in the late second stage of
labour.12,13 Any course of action needs to take into account
prior evidence of hypoxia and the likelihood of achieving
delivery without difficulty. 
Manoeuvres such as manual cord reduction,
elevation of the presenting part of the foetus, or pelvic
elevation may be potentially useful in resuscitating the
foetus in-utero and improving perinatal outcome. One series
of 51 cases employed both a tocolytic (ritodrine) and
bladder filling to relieve cord compression.25 Manoeuvres
were performed in 12 women (27.3%) with good outcome.
While preparing for delivery, the impact of these
manoeuvres, alone or in combination, on improving apgar
scores and neonatal outcome needs further evaluation. 
Despite an experienced person performing the
procedure, 27% of the mothers in this study had some
morbidity. The commonest maternal complication was
postpartum haemorrhage. Abdominal wound infection
occurred in two women despite prophylactic antibiotics.
However there was no statistically significant difference of
the DDI on maternal complications. 
Conclusion
In conclusion, most cases of umbilical cord prolapse
in a modern obstetric setting occur with foetuses in
singleton, vertex presentations, in spontaneous labour at
term.  Risk factors such as multiparity, maternal obesity,
induction of labour and aminotomy contribute to delayed
engagement, difficulty in assessing foetal station, and high
poorly fitting presenting part of the foetus. Knowledge of
risk factors may help in anticipating complications in high-
risk patients. The DDI is a major factor, but is not the only
critical determinant of neonatal outcome, as most neonates
with poor apgar scores had DDI within the average time.
Artificial rupture of membranes should be performed
cautiously with pre-existing CTG trace abnormalities, or
deferred to a lower station.  With a fully dilated cervix and
anticipated difficult delivery, caesarean section remains the
optimal mode of delivery. In-utero resuscitative measures
such as tocolytics, raising the maternal pelvis and manual
elevation of the presenting part may help to prevent further
cord compression and improve outcome. 
Vol. 57, No. 10, October 2007 490
References 
1. Mesleh R, Sultan M, Sabagh T, Algwiser A. Umbilical cord prolapse. J Obstet
Gynecol 1993; 13: 24-28. 
2. Yla-Outinen A, Heinonen PK, Tuimala R. Predisposing and risk factors of
umbilical cord prolapse. Acta Obstet Gynecol Scand 1985;64:567-70.
3. Koonings PP, Paul RH, Campbell K. Umbilical cord prolapse. A
contemporary look. J Reprod Med 1990;35:690-2.
4. Murphy DJ, MacKenzie IZ. The mortality and morbidity associated with
umbilical cord prolapse. Br J Obstet Gynaecol 1995; 102:826-30
5. Roberts WE, Martin RW, Roach HH, Perry KG, Martin JN Jr, Morrison JC.
Are obstetric interventions such as cervical ripening, induction of labour,
amnioinfusion, or amniotomy, associated with umbilical cord prolapse? Am J
Obstet Gynecol 1997; 176: 1181-1185
6. Usta IM, Mercer BM, Sibai BM. Current obstetrical practice and umbilical
cord prolapse. Am J Perinatol 1999;16:479-84.
7. Boyle JJ, Katz VL: Umbilical Cord Prolapse in current obstetric practice. J
Reprod Med 2005; 50:303 -6
8. Katz Z, Lancet M, Borenstein R. Management of labor with umbilical cord
prolapse. Am J Obstet Gynecol 1982; 142: 239-41.
9. Levy H, Meier P, Makowski E. Umbilical cord prolapse. Obstet Gynecol
1984; 64: 499-502.
10. Vago T. Prolapse of umbilical cord. a method of management. Am J Obstet
Gynecol 1970; 107: 967-9.
11. Runnebaum IB, Katz M. Intrauterine resuscitation by rapid urinary bladder
instillation in a case of occult prolapse of an excessively long umbilical cord.
Eur J Obstet Gynecol Reprod Biol 1999;84:101-2.
12. Dare FO, Owolabi AT, Fasubaa OB, Ezechi OC. Umbilical cord prolapse: a
clinical study of 60 cases seen at Obafemi Awolowo University Teaching
Hospital, Ile-Ife. East Afr Med J 1998;75:308-10.
13. Critchlow CW, Leet TL, Benedetti TJ, Daling JR. Risk factors and infant outcomes
associated with umbilical cord prolapse: a population-based case-control study
among births in Washington State. Am J Obstet Gynecol 1994;170:613-8.
14. Tan WC, Tan LK, Tan HK, Tan AS. Audit of 'crash' Emergency Caesarean
Sections due to cord prolapse in terms of response time and perinatal outcome.
Ann Acad Med Singapore 2003; 32:638-41
15. Roemer VM, Heger-Romermann G. Clinic structure and timely management
of emergency cesarean section-reference values and recommendations. Z
Geburtshilfe Perinatol 1993; 197:153-161
16. MacKenzie IZ, Cooke I. What is a reasonable time from decision-to-delivery
by cesarean section? Evidence from 415 deliveries. BJOG 2002;109:498-504.
17. Tuffnell DJ, Wilkinson K, Beresford N. Interval between decision and
delivery by caesarean section--are current standards achievable?
Observational case series. BMJ 2001;322:1330-3.
18. Why mothers die. Fifth report of the Confidential Enquiries into Maternal
Deaths in the United Kingdom. 1997-1999: London: RCOG Press, 2001.
19. Schauberger CW, Rooney BL, Beguin EA, Schaper AM, Spindler J.
Evaluating the thirty minute interval in emergency cesarean sections. J Am
Coll Surg 1994;179:151-5.
20. Chauhan SP, Roach H, Naef RW 2nd, Magann EF, Morrison JC, Martin JN Jr.
Cesarean section for suspected foetal distress. Does the decision-incision time
make a difference? J Reprod Med 1997;42:347-52.
21. Ezra Y, Strasberg SR, Farine D. Does Cord Presentation on Ultrasound Predict
Cord Prolapse? Gynecol Obstet Invest 2003;56:6-9
22. Sherer DM; Anyaegbunam A. Prenatal Ultrasonographic Morphologic
Assessment of the Umbilical Cord: A Review. Part I. Obstet Gynecol Surv.
1997; 52:506-14. 
23. Raga F, Osborne N, Ballester MJ, Bonilla-Musoles F. Color flow Doppler: a
useful instrument in the diagnosis of funic presentation: J Natl Med
Assoc.1996;88:94-6.
24. American College of Obstetricians and Gynecologists. Postpartum
hemorrhage. Technical Bulletin No. 243. Washington, DC: ACOG, 1998
25. Katz Z, Shoham Z, Lancet M, Blickstein I, Mogilner BM, Zaler Y.
Management of labor with umbilical cord prolapse: A 5-year study. Obstet
Gynecol 1988; 72:278-81.
Original Article
Relationship between Body Mass Index, Lipids and Homocysteine levels in university
students
Nevin Sanlier, Nurcan Yabanci
Department of Food and Nutrition Education in Gazi University, Ankara, Turkey.
Abstract
Objective: To determine the effects of obesity on blood lipids and homocysteine levels of university students.
Methods: The study comprised of 172 male and 183 female  students who were classified according to their
body mass index (BMI) into 3 groups as underweight, normal weight and overweight. Anthropometric
measurements, blood lipids and homocysteine levels were analyzed.  
Results: Mean fat mass percentage (FM %), triceps, biceps, suprailiac and the sum of skinfold thickness were
significantly higher in girls than boys (p<0.001). Frequency of overweight (BMI=25.0-30.0 kg/m2) in boys and girls
was found to be 13.3% and 6.6% respectively. There was a negative correlation between the body weight and
HDL-cholesterol (r=-0.33, p<0.01), a positive correlation between WHR and VLDL-cholesterol levels (r=0.42,
p<0.01). As long as body weight, WHR and FM (%) increase, homocysteine level also increases. Overweight
students had significantly higher level of VLDL-C, triglycerides (TG), TC/HDL-C ratio and LDL-C/HDL-C ratio
than normal and underweight students (p<0.05). 
Conclusion: Obesity effects blood lipid and homocysteine levels negatively. The early detection and control of
obesity and the management of dyslipidemia and homocysteine levels may help reduce the risk of
cardiovascular diseases in the young population (JPMA 57:491:2007). 
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